New concepts and insights on pathogenesis and treatment of diabetic complications: polyol pathway and its inhibition.
The polyol pathway is one of the possible biochemical mechanisms by which hyperglycemia could impair the function and structure of the cells affected by diabetic complications. As possible hypothesis for the pathogenesis of diabetic complications, the polyol osmotic theory, alterations in myo-inositol and sodium metabolism, intermediary metabolites, abnormal changes of the redox state (NADH/NAD+ ratio) and an abnormality of kinase C dependent protein phosphorylation have been proposed. Recently, increasing evidence suggests that glycation and oxidative stress may have a cross-link with polyol pathway, contributing to the development of diabetic complications. If hyperglycemia-induced polyol pathway hyperactivity has an important role in the etiology of late-onset diabetic complications, the inhibition of aldose reductase (AR), a rate-limiting enzyme of the pathway, could become a key element in the prevention and reversal of diabetic complications. Recent evidence from both animal experiments and clinical studies has emerged to support this theory, resulting in the development of drugs available for the clinical treatment of diabetic neuropathy. From the results obtained mainly in animal models of diabetic complications, it is well recognized at present that AR inhibitors have a positive inhibitory effect on neuropathy, retinopathy, nephropathy, keratopathy, cataract-formation, possibly infection and atherosclerosis. It is now clear that AR inhibitors may offer various benefits to patients with diabetic complications. However, more extensive efforts are needed for the evaluation of their effects.